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HydatidAbstract Background: Cystic echinococcosis (CE) is a parasitic disease characterized by cystic
lesions mainly in the liver. The diagnosis relies on clinical, laboratory, and radiological examina-
tion.
Aim: To explore the clinical, radiological, and biological features of patients with CE in the middle
region of the Nile Delta, Egypt.
Patients and methods: From March 2012 to February 2014, this study was conducted on 45
patients, aged 20–65 years. Patients were subjected to clinical, laboratory, and radiological
assessment using conventional X-ray chest, ultrasound and multi-detector CT of the abdomen
and chest.
Results: This study identiﬁed the epidemiological, clinical, laboratory, and radiological character-
istics of patients with CE in the middle Delta region, Egypt. The CT may display the same ﬁndings
as US in diagnosing and staging of most cases; however, CT is more superior to US in the
evaluation of heavily calciﬁed cysts, small inaccessible cysts, and pulmonary hydatid cysts.
Conclusion: Biological markers seem neither sensitive nor speciﬁc, whereas the serological tests,
preferably two different techniques, are useful. Ultrasound showed high accuracy rate, but CT,
whenever possible, should be employed as it provides additional diagnostic value.
 2014 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Radiology and Nuclear
Medicine. Open access under CC BY-NC-ND license.ization;
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Cystic echinococcosis (CE), also called cystic hydatid disease,
is a parasitic infection caused by the larva of dog tapeworm,
Echinococcus granulosus, and is characterized by cystic lesions
in the liver, lungs, and rarely, in other parts of the body. The
infection is acquired via ingestion of eggs of E. granulosus (1).
Cystic echinococcosis is one of the common diseases in tropical
countries, and it is also endemic in many countries, including
those around the Mediterranean basin, Latin America and
Central Asia. The disease causes severe public health problems
in some endemic foci (2). Certain people such as slaughterers,
tanners, stockbreeders, shepherds, butchers, veterinarians and
all whose job makes them to work closely with animals are at
higher risk of the infection (3).
The disease primarily affects the liver (in 52–77% of cases)
and shows typical imaging ﬁndings. However, the clinical pre-
sentations vary widely and are mostly nonspeciﬁc. Therefore,
imaging plays an important role in the diagnosis of CE (4).
The uncomplicated hydatid cysts of the liver are frequently
asymptomatic. The symptoms, if present, may be related to a
toxic reaction due to the presence of the parasite, and the local
and mechanical effects depending on the location and nature of
the cysts as well as the presence of complications (5). Typically,
many patients present ﬁrst by complications which occur in
about 40% of cases. The most common complications in order
of frequency are infection, rupture to the biliary tree, rupture to
the peritoneal cavity and rupture to the pleural cavity (6).
Recent advances in imaging modalities play an important
role in diagnosis, classiﬁcation and evaluation of response to
treatment of CE. Imaging techniques have led to the develop-
ment of both Gharbi’s and WHO’s classiﬁcation systems of
CE. Those can provide markers of cyst activity and can help
to determine the best therapeutic strategy. In addition, the
immunological tests complement the clinical and radiological
diagnostic work-up of CE and, by combining two immunodi-
agnostic techniques, the diagnostic accuracy of laboratory tests
is excellent (7).
Hepatic echinococcal cysts may be classiﬁed into ﬁve types
according to the widely accepted imaging classiﬁcation of
Gharbi et al. (8) which applies to ultrasonographic examina-
tion. More recently, the classiﬁcation of WHO groups the
hepatic echinococcal cysts into active, transitional and inac-
tive. This classiﬁcation is intended for use in ﬁeld epidemiolog-
ical studies as well as for clinical investigators. The WHO
classiﬁcation aims to follow the natural history of CE, and
its use will facilitate the application of uniform standards
and principles of treatment currently recommended for each
cyst type (9,10).
Translation of the ultrasound-based classiﬁcation of CE
into computed tomography (CT) imaging deserves attention
since there are pitfalls of great signiﬁcance for the diagnosis
and management of patients with CE. With an increasing
use of CT-imaging even in middle income countries, of which
many are endemic for CE, the advantages and disadvantages
of these imaging modalities deserve greater attention (11).
The CT appearance of a simple hepatic cyst consists of a
well-circumscribed, homogeneous mass with no discernible
wall. It has a near water attenuation value and shows no
enhancement after intravenous contrast material administra-
tion (12).The aim of this study was to characterize the epidemiolog-
ical, clinical, radiological, and laboratory features of patients
with CE in the middle region of the Nile Delta, Egypt.
2. Patients and methods
2.1. Patients
This study was conducted on (45) patients who had hepatic
echinococcal cysts (26 males and 19 females), aged from 20
to 65 years with mean age of 37.8 years over a period of two
years starting from March 2012 to February 2014. Those
patients were referred to Diagnostic Radiology Department
at Tanta University Hospital from the different medical and
surgical departments as well as the oncology unit of Tanta
University Hospital.
This study was conducted according to the guidelines of the
ethics committee of our university and was approved by our
institutional review board. All patients gave written informed
consent to be imaged in our study. All patients were subjected
to clinical, radiological, and laboratory investigations.
2.2. Clinical evaluation of patients
This includes careful history taking with emphasis on the
onset, course, and duration of the presenting complaint.
Demographic data were also recorded. Thorough clinical
examination was performed including general, abdominal,
and chest examination.
2.3. Radiological and imaging evaluation
2.3.1. Plain chest radiography
Postero-anterior chest X-ray in the erect position was routinely
done for all patients with hydatid liver disease for inspection of
the associated forms of hydatid cysts.
2.3.2. Ultrasonography (US)
Ultrasonographic examination was done for patients having
cystic hepatic lesions. The patients were positioned in a supine
position, using the curvilinear transducer (3.5–5 MHz), and
the liver was examined in all various planes with screening of
the whole abdomen.
2.3.3. Multi-detector CT (MDCT) of the abdomen
The examination was done for all patients at the CT unit of
Tanta University with 16-detector row CT scanner with scan
time about 3 min. In general, the liver was evaluated using
the standard technique CT of the abdomen, but triphasic CT
was done in the cases with heterogeneous and multi-septated
cystic hepatic lesions. Oral contrast preparation was
performed before the examination. All patients were examined
in supine position.
2.3.4. Multi-detector CT of the chest
MDCT of chest was done for seven patients who showed
abnormal shadowing opacity in the conventional X-ray chest.
Patient position: Patients were examined in the supine
position and the ﬁeld of view was adjusted to obtain complete
anatomical imaging of the chest. Each patient was instructed
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suspended breathing during scanning time was important with
arms elevated above the head.
Thin axial section images (3 mm slice thickness) on
MDCT scanners volumetric acquisition of high-resolution
CT datasets were acquired during inspiration in craniocaudal
direction from the base of the neck to the level of the renal
arteries.
2.3.5. Classiﬁcation and staging of hepatic CE
Hepatic echinococcal cysts were classiﬁed into ﬁve types
according to the classiﬁcation of Gharbi et al. (8) which applies
to ultrasonographic examination. Type I consists of a pure
ﬂuid collection (an uncomplicated unilocular or monovesicular
cyst). Type II is a ﬂuid collection with a split wall (ﬂoating
detached endocyst membrane). Type III is a cyst containing
daughter cysts and septations with a predominantly ﬂuid com-
ponent (honey-comb image). Type IV is a cyst with a predom-
inantly heterogeneous solid pattern with few daughter cysts.
Type V is a calciﬁed non-viable degenerated cyst with reﬂect-
ing thick walls (9).
According to WHO classiﬁcation system, CE is classiﬁed as
follows:.
CL (active): Single cysts. Cysts are developing and are fer-
tile. Cyst wall not visible.
CE1 (active): Simple cyst often full of hydatid sand (snow
ﬂake sign). Visible cyst wall. Fertile (Figs. 1 and 2).
CE2 (active): Multiple, or multiloculated cysts. May
appear honeycombed with daughter cysts. Fertile (Fig. 4).
CE3 (transitional): Degenerating cysts but still contain via-
ble protoscoleces. Floating membranes are frequent in
ﬂuid-ﬁlled cysts (Fig. 3).
CE4 (inactive): Degeneration is advanced. Cysts may be
calciﬁed. Not likely to be fertile. Heterogeneous appearance
with few or no daughter cysts (Fig. 5).
CE5 (inactive): Often calciﬁed. Usually infertile (Fig. 6).
2.4. Laboratory investigations
Erythrocyte sedimentation rate (ESR) as well as complete
blood count (CBC) were performed for all patients. Moreover,
two serological techniques were performed for each patient forFig. 1 Type I (CE 1 active) CT (A) and US (B) of a single unilocular
wall, mixed echogenicity with multiple echogenic foci and hydatid sanimmunodiagnosis of CE, namely the indirect haemagglutina-
tion test (IHT) and the enzyme-linked immunosorbent assay
(ELISA). IHT was performed according to the instructions
of the manufacturer (Fumouze Diagnostics, Signes, France),
and the test is considered positive if the titreP a value of
1:320. ELISA was performed according to the instructions of
the manufacturer (Dignostic automation/Cortez diagnostics,
Inc). The test is a qualitative ELISA for detection of IgG with
claimed high sensitivity and speciﬁcity.
2.5. Statistical analysis
The collected data were tabulated and statistically analysed using
SPSS (statistical package for social science) version 16 on
Personal Computer. The level of signiﬁcance was adopted at
P< 0.05.Two types of statisticsweredone: (a)Descriptive statis-
tics including: percentage (%), and mean (x) and standard devia-
tion (SD), and (b) Analytic statistics including Chi-squared test
(v2) to study association between two qualitative variables.
3. Results
Forty-ﬁve serologically positive patients with hepatic CE aged
from 20 to 65 years were enrolled in this study, of which 7
cases showed multiple organ involvement including the lung
and spleen (5 cases in the lung only and 2 cases in both the lung
and spleen). The mean age of cases was 37.8 years.
Table 1 shows the demographic data and clinical presenta-
tions of the studied patients. We found that male gender was
commoner (57.7%), while the most common age group was
30<40 years (46.7%) and the least age group affected is
20<30 years (11.1%). Populations in rural areas (64.4%)
were more affected than those who were residents in urban
areas (35.6%). Farmers and housewives were the most com-
monly affected occupational groups (42.2% and 31.1% respec-
tively). There were varied clinical presentations of cases
depending upon the site and visceral organ involved. The most
common presentation of the disease was incidental diagnosis,
where the patients were asymptomatic (33.3%). Most of the
patients with symptomatic hepatic CE presented with abdo-
men pain (right upper quadrant) (26.7%), while hepatomegaly
was observed in 11 patients (24.4%), and portal hypertension
was identiﬁed in 6 patients (13.3%). Pulmonary CE presented
with chest pain, cough and fever. Splenic CE cases showedhepatic cyst in the left lobe showing ﬂuid content, smooth regular
d within the cyst in the last image.
Fig. 2 Type I (CE 1 active) CT (A) and US (B) images show multiple hepatic cysts with pure ﬂuid content in right & left hepatic lobes.
(C) X-ray chest shows homogenous opacity in the right lower lung zone. (D) CT chest pulmonary window shows multiple cysts in the right
lower lung lobe, one of them shows wavy air–ﬂuid level (water-lily sign) which is a characteristic sign of contained rupture of hydatid cyst
with dependent membrane within it.
Fig. 3 Type II (CE 3, transitional), CT (A) & US (B) images show ﬂuid content with detached endocyst (ﬂoating membrane inside the
cyst).
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the other one. Differences with statistical signiﬁcance
(P< 0.05) were found for age, residence, occupation and clin-
ical presentations.
As regards the laboratory investigations of cases, ESR was
elevated in 17 cases (37.7%), and eosinophilia was noted in
only 10 cases (22.2%) and all these cases show mild to moder-
ate eosinophilia (0.6–2.5 · 103/mm3). Four out of seven
patients with multiple organ involvement showed elevated
ESR and eosinophilia. All the patients showed positive ELISA
test, while 42 cases (93.3%) were positive by IHT (Table 2).
Table 3 shows number, size, distribution, localization
and shape of hepatic echinococcal cysts. Solitary cysts werecommoner than double or multiple cysts. Cyst size range of
5–10 cm was the most common (46.7%), while the superﬁcial
(subcapsular) location was more common (55.6%) than the
deep position within the liver parenchyma. Also, more cysts
(60%) were found in the right lobe of the liver. Moreover,
rounded cysts were commoner than oval cysts. Extra-hepatic
hydatid cysts were found in the lungs in seven patients, in three
of them the right lower lung lobe was affected, one patient
showed multiple cysts in the right lower and middle lung lobes,
and in the other three patients the left lower lung lobe was the
seat of affection. Finally, two cases showed associated splenic
cysts near to the upper pole of the spleen in addition to the
hepatic and pulmonary cysts.
Fig. 4 Type III (CE2, active), CT (A) & US (B) images show a hepatic cyst with multiple daughter cysts & septa inside it, giving a honey-
comb pattern.
Fig. 5 Type IV (CE4, inactive), (A) CT cuts at upper abdomen show degenerated hepatic cyst with few daughter cysts. (B) CT at lung
base and upper abdomen show a hepatic cyst with small dots of wall calciﬁcations, and a cyst is seen in the left lower lung lobe. (C) CT cut
at upper abdomen shows a splenic hydatid cyst.
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patients, both US and MDCT gave the same diagnostic value
in unilocuar cysts, multiple daughter cysts, and splenic cysts;
however, MDCT gave additional diagnostic value in the visu-
alization of early small cyst formation which was not clearly
seen by US in 4 patients. Also detached endocyst was more
clearly seen in 2 patients by MDCT compared to US examina-
tion. Furthermore, calciﬁcations in the cyst wall were more
clearly demarcated by MDCT than by US in 5 patients, and
lastly parenchymatous lung lesions were seen by MDCT not
by US (Table 4).
Classiﬁcation and staging of cystic echinococcosis based on
US and MDCT ﬁndings were attempted for all cases (Table 5).
Unilocular cysts with a smooth uniform wall (type I) wereidentiﬁed in the majority of cases (19 patients = 42.2%). The
remaining 27 patients were distributed as follows: 10 cases
(22.2%) showed cystic ﬂuid collection with a split wall ((type
III), 9 cases (20%) showed cystic ﬂuid collection with septa
and/or daughter cysts (type II), and ﬁnally 8 patients
(17.8%) showed heterogeneous echo-pattern with degenera-
tion and/or calciﬁcation of the cyst walls (types IV and V).4. Discussion
In the present study, the majority of cases were males (57.7%)
– a common observation in recent studies on CE (13,14).
Some studies showed a contradiction regarding sex distribution
Fig. 6 Combined case of Type III (CE2, active) & Type V (CE5, inactive), CT (A, B) & US (C) images show a left hepatic lobe cyst with
multiple daughter cysts, septa & solid matrix inside it, and another cyst in the right hepatic lobe with a heavily calciﬁed wall (involuted
cyst).
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ence could be explained by the fact that the distribution of
sex was compared across various national and international
studies from different parts of the world; thus, a varied and
diverse picture was obtained. The differences in the reports were
probably due to variation in socioeconomic, traditional, and
cultural characteristics in different parts of the world. In the
middle region of the Nile Delta, a considerable proportion of
men are actively involved in livelihood activities of farming,
routine labour, and animal breeding and agriculture, compared
to women, and are thus more prone and exposed to infections
and diseases.
In the current study, the maximum number of cases was
seen in the fourth (46.7%) and ﬁfth (26.7%) decades of life
and afﬂiction was seen from 20 to 65 years. This ﬁnding was
reported in other studies which showed that CE may be pre-
sented clinically anywhere between 2nd and 6th decades
(17,18). This might be attributed to the chronicity and nonspe-
ciﬁc (asymptomatic) presentation of the disease in the majority
of cases.
Our results indicate that residence in rural areas could be
regarded as a risk factor for CE. Residence in rural areas fre-
quently involves predisposing factors such as low to moderate
socioeconomic standards, contact with the deﬁnitive host (the
dog), and less than adequate hygiene. Most studies have indi-
cated that CE is typically a rural and occupational disease,
since certain human activities, such as feeding dogs with the vis-
cera of slaughtered livestock, increase the risk of infection (19).
In this study, the maximum numbers of male cases were
farmers (42.2%), while among females the maximum numbersof cases were housewives (31.1%). These ﬁndings agreed with
Khader Faheem et al. (20) who stated that farmers and house-
wives were the most affected occupational groups. Farmers
and housewives are more prone to the disease since they are
more involved in household activities related to animal breed-
ing and agriculture in the Nile Delta in Egypt.
The clinical picture gives important information in parasitic
diseases. In the present study, the commonest presentations of
CE were asymptomatic (33.3%), abdominal pain (26.7%) and
hepatomegaly (24.4%). Abdominal pain was the primary
complaint in hepatic and splenic hydatid disease, whereas in
pulmonary hydatidosis chest pain, fever, cough and expectora-
tion were the main complaints. These results were similar to
those found by Rukmangadha et al. (13) and Khader Faheem
et al. (20). Also Kalinova (21) reported that pain in the right
upper quadrant or the epigastrium was the most common
symptom, whereas hepatomegaly and a palpable mass were
the most common signs.
The present study revealed that the liver was the most com-
mon site affected by CE followed by the lung then the spleen.
These results were similar to those reported by Khader Faheem
et al. (20) and Rukmangadha et al. (13). The higher rate of
hepatic infection may be attributed to the fact that the liver acts
as a primary ﬁlter in the human body and the lung is often
thought to be the second ﬁlter (22). Moreover, in our study,
there was a predominance of single organ involvement (liver)
(84.4%) over multiple organ involvement (15.6%), which was
a similar ﬁnding in most of the studies on CE (15,16,23).
The sizes of the cysts were quite variable: 27 patients (60%)
showed cysts P5 cm, and 18 patients (40%) showed cysts
Table 1 Demographic characteristics & clinical presentations.
Item Studied cases P-value
No. %
Gender
Male 26 57.7 0.14
Female 19 42.3
Age in years
20– 5 11.1 0.0*
30– 21 46.7
40–50 12 26.7
>50 7 15.6
Residence
Rural 29 64.4 0.006*
Urban 16 35.6
Occupation
Farmer 19 42.2 0.003*
Shepherd 3 6.7
Housewives 14 31.1
Employee 5 11.1
Unemployed 4 8.9
Clinical presentations
Asymptomatic 15 33.3 0.0001*
Abdominal pain 12 26.7
Hepatomegaly 11 24.4
Splenomegaly 1 2.2
Portal hypertension 6 13.3
Chest pain & fever 3 6.7
Cough & expectoration 5 11.1
N.B. More than one symptom was found in the same patient.
* Statistically signiﬁcant difference.
Table 2 Biological and serological parameters of cases.
Parameters Studied cases P-value
No. %
ESR
Normal 28 62.2 0.02*
Elevated 17 37.8
Eosinophilia
Present 10 22.3 0.0001*
Absent 35 77.7
IHT
Doubtful (<1/320) 3 6.7 0.00001*
Positive (P1/320) 42 93.3
ELISA 45 100.0
* Statistically signiﬁcant difference.
Table 3 Characteristics of hepatic echinococcal cysts.
Item Studied cases
No. %
Size
Less than 5 cm 18 40.0
From 5 to 10 cm 21 46.7
More than 10 cm 6 13.3
Distribution & localization
Solitary 27 60.0
Double 7 15.6
Multiple 11 24.4
Right lobe location 17 37.8
Left lobe location 10 22.2
Bilobular location 18 40.0
Subcapsular or superﬁcial 25 55.6
Deeply situated within liver parenchyma 20 44.4
Shape
Round 27 60.0
Oval 18 40.0
Co-existent in the lungs 7 15.6
Co-existent in the spleen 2 4.4
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that found by Alghoury et al. (16) who reported that 94% of
cases showed cysts >5 cm and only 6% patients showed cysts
<5 cm. In contrast, in the study of Khader Faheem et al. (20),
99 patients (83.89%) showed cysts <5 cm, and 19 (16.10%)
patients showed cysts >5 cm size. This controversy might be
attributed to the chronicity, long evolutionary history, and
the predominance of the incidental and asymptomatic presen-
tation of CE.
Our study revealed that the majority of cases showed
solitary cyst (60%) while multiple cysts were seen in 18 cases(40%). An equivalent observation was reported in a study by
Alghoury et al. (16) where 61% of patients showed single cysts
and the remaining 39% showed multiple cysts. As regards the
distribution and localization of echinococcal cysts of the liver,
the right lobe was affected more than the left lobe, and super-
ﬁcially (subcapsular) distributed lesions were more common
than deeply located ones. These results agreed with those of
Kjossev and Losanoff (2), Shah et al. (4) and Derbel et al.
(6). In addition, in our study, round shaped cysts were more
common (60%) than oval shaped ones. This ﬁnding disagreed
with Kalinova (21) who stated that oval shaped cysts were
more common.
Pulmonary affection by hydatid disease was found in seven
cases (15.5%) where one lobe was only affected in 6 cases
(right & left lower lung lobes) and one case showed affection
of two lobes (right middle and lower lung lobes). This ﬁnding
was consistent with Showkat et al. (24) who stated that pul-
monary hydatid cysts are typically involving one lobe in
72% of cases, usually at the lung base.
In the present study, CT performed satisfactorily in CE4,
CE5 cysts and pulmonary ones compared to ultrasound
(P< 0.05). This is due to the amount of calciﬁcations for what
CT is the diagnostic standard. A similar ﬁnding was reported
by Stojkovic et al. (11). Also our results were consistent with
another study that found that CT scan has become an extre-
mely useful and valuable diagnostic tool in the management
of patients with CE (25).
In the current study, unilocular cyst with a smooth uniform
wall (type I) was identiﬁed in the majority of cases (19
patients = 42.2%). This coincides with Kalinova (21) who sta-
ted that a unilocular cyst with a smooth uniform wall (type I)
was detected in 65 patients (51%).
Our results indicate that the biological markers such as
ESR and eosinophilia seem insensitive in cases of CE. Previous
research has shown that eosinophilia occurs in less than 15%
of cases of CE and appears usually in the case of rupture
Table 4 US & CT ﬁndings of the studied cases.
Imaging ﬁndings US MDCT Additional diagnostic value of MDCT P-value
No. % No. % No. %
Unilocular hepatic cyst (n= 19) 19 100.0 19 100.0 – – –
Multiple daughter cysts (n= 9) 9 100.0 9 100.0 – – –
Scattered early small cysts (n= 10) 6 60.0 10 100.0 4 8.9 0.025*
Detached endocyst (n= 10) 8 80.0 10 100.0 2 4.4 0.136
Calciﬁcations in the cyst wall (n= 12) 7 58.3 12 100.0 5 11.1 0.011*
Co-existent in the lungs (n= 7) 0 0.0 7 100.0 7 15.5 0.0001*
Co-existent in the spleen (n= 2) 2 100.0 2 100.0 – – –
N.B. More than one ﬁnding was found in the same patient.
* Statistically signiﬁcant difference.
Table 5 Classiﬁcation and staging of CE.
Classiﬁcation and staging US & CT ﬁndings No. %
Type I (CE1: active) Simple cyst with pure ﬂuid collection. Visible cyst wall 19 42.2
Type II (CE3: transitional) Fluid collection with a split wall (detached membrane). Floating membranes are
seen in ﬂuid-ﬁlled cysts
10 22.2
Type III (CE2: active) Fluid collection with septa and/or daughter cysts may appear honeycomb-like 9 20.0
Type IV (CE4: inactive) Heterogeneous echo pattern. Degeneration is advanced. Cysts may be calciﬁed with
few or no daughter cysts
3 6.7
Type V (CE5: inactive) Cyst with calciﬁed thick wall 5 11.1
Types (I–V) are according to Gharbi’s classiﬁcation.
(CE1–CE5) staging is according to modiﬁed WHO classiﬁcation.
N.B: there was a combined case belonged to CE2 (type III) and CE5 (type V).
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involvement showed elevated ESR and eosinophilia. There-
fore, the presence of eosinophilia and/or elevated ESR should
warrant search for multiple organ involvement or some sort of
complications e.g., rupture. Combining two immunodiagnostic
tests allowed the proper diagnosis in all cases. This echoes with
the current trend of diagnosis. Bronstein and Klotz (26) have
pointed out that by combining two immunodiagnostic tests,
one qualitative and one quantitative, the sensitivity and speci-
ﬁcity range from 90% to 95%.
Possible limitations of this study include the small number
of cases, and the lack of long follow-up of patients. The study,
however, highlights the role of CT as a promising tool in the
diagnosis of CE. International standardization of CT ﬁndings
is recommended, as is the case for ultrasonography.
5. Conclusion
This study identiﬁed the epidemiological, clinical, laboratory,
and radiological characteristics of patients with CE in the mid-
dle Delta region, Egypt. Risk factors include male gender and
residence in rural areas. Biological markers seem neither sensi-
tive nor speciﬁc, whereas the serological tests, preferably two
different techniques, are useful. Ultrasound shows high accu-
racy rate, but CT, whenever possible, should be employed as
it provides additional diagnostic value.
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